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Pabouas nporpamma
10 UH(poOpMaATHKE

s 9 Kiacca



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o mH(pOpPMATHKE HA YPOBHE OCHOBHOI'O OOILIET0 0Opa30BaHMS COCTABJIICHA
Ha OCHOBE TPeOOBAHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MpPOTPaMMBI
OCHOBHOTr0 001ero oopaszoBanusi, npenacrasieHHbIx B @I'OC OO0, a takxke denepanbHOM
paboueil mporpaMmbl BOCIIUTaHHUS.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENSIX, O0IIEel cTpaTerui 00y4YeHus,
BOCIIUTAHUSI W PaA3BUTHS OOydYaIOUIMXCS CpelIcTBaMM HHGPOpPMATUKM Ha 0a30BOM ypOBHE,
yCTaHaBIMBaeT  00s3aTeIbHOE  MPEAMETHOE  COJEpXKaHue,  IpeAycMaTpuBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zesaM U TeMaM.

[lporpamma 1o wuH(pOpPMATHKE OMNpenenseT KOJMYECTBEHHbIE M KadeCTBEHHBIE
XapaKTePUCTHKH YYEOHOTO MaTepuayia Il KaXIOro TrojJa H3Y4YeHHs, B TOM YHCIE JUIs
COJCPXKATEIbHOTO HAMOJHEHUS PAa3HOro BHJA KOHTPOJIS (NMIPOMEXYTOYHOH —aTTecTanuu
00yyaroIuxcs, BCepOCCUUCKUX MTPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTALUN).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOM IS COCTABJICHUSI aBTOPCKUX Y4eOHBIX
pOTpaMM, TEMAaTHYECKOTO TUTAHUPOBAHUS KypCa yUUTEIIEM.

Llenssmu u3yyeHus HHPOPMATUKU HA YPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUs SBISIOTCS:

(dbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd HMH(POPMATHKH, JIOCTHKEHUSM HAyYHO-TEXHHMYECKOTO TIporpecca M
OOIIECTBEHHOM MPAKTHKH, 32 CYET Pa3BUTHA MPEACTAaBICHUN 00 HHPOPMAIK KaK O BaKHEHIIIEM
CTPAaTErM4eCKOM PpEecypce pa3BUTHs JMYHOCTH, TOCYAAapCTBa, OOLIECTBA, IMOHUMAHHUS pPOJIU
UH(POPMALIMOHHBIX MPOLIECCOB, MHPOPMALMOHHBIX PECYPCOB U HH(POPMAIIMOHHBIX TEXHOJIOTUH B
yCIIOBUSAX IU(PPOBOM TpaHCHOpMAIIK MHOTHX C(Ep KU3HU COBPEMEHHOTO 00IECTBa;

oOecrnieyeHre yCcloBUM, CIOCOOCTBYIONIUX PA3BUTHIO aIrOPUTMUYECKOTO MBILIUIEHUS Kak
HE00XO0IMMOT0 yCJIOBUS MPOPECCHOHATBHOMN NESTETbHOCTH B COBPEMEHHOM HMH(OPMAlMOHHOM
o01iecTBe, Mpeanosararoero crnocoOHOCTh OOydarolierocs pa3OuBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TMPOCTBIE TOJ3a7ayl, CPaBHUBATH HOBBIC 3aJaud C 3aJayaMH, DPEHICHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS pe3yJIbTaTa u TakK Jajee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETCHIMH OOydYaromuxcs B 0OJACTH HCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIUH, B TOM YHCII€ 3HAHWH, YMEHUH U HaBBIKOB
paboTbl ¢ uH(popMalMel, MPOrpaMMHUPOBAaHUS, KOMMYHHUKAIMM B COBPEMEHHBIX LH(POBBIX
cpenax B yCJIOBHIX oOecrieueHus: HHHOPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH 00yYarOIIeTroCs;

BOCIIUTAaHHE OTBETCTBEHHOTO W W30HMPATEIHHOTO OTHOIIEHWS K MHPOPMALUU C YyUETOM
IPaBOBBIX M OTHYECKUX AacCleKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS] K TPOJODKEHUIO
o0Opa3oBaHus B 00JaCTH MH()OPMAIMOHHBIX TEXHOJOTMH M CO3MIATEIbHOM JAEATENbHOCTH C
PUMEHEHHEM CPEICTB MHPOPMAITMOHHBIX TEXHOJIOTHH.

HNupopmatuka B OCHOBHOM 00111€eM 00pa30BaHUM OTPAXKAET:

CYUIHOCTb MH(OPMATHKM KaKk HAay4YHOW JUCLHMIUIMHBIL, HU3ydarolleld 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTHU3allMd WH(POPMALMOHHBIX MPOIECCOB B Pa3TUYHBIX
cucTeMax;

OCHOBHbIE 00JIaCTU TpPHUMEHEHUS HH(OPMATUKH, TMpPEXKIEe BCEro HH(POpPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBIEHUE U COLUANIbHYIO chepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOH e TETbHOCTH.



N3yuenne HHPOPMATUKU OKa3blBAET CYLIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHUE
MHUPOBO33pEHUsT 00yUaIOMIErocs, €ro )KU3HEHHYI0 MO3UIUIO, 3aKJIabIBAET OCHOBBI OHUMAaHHS
OPUHIUINOB (YHKIMOHUPOBAHUS M HCIOJIB30BAaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOIMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIOO0OM JESITEeNbHOCTH M OJHOTO U3 Haumboiee
3HAYMMBIX TEXHOJIOTMYECKUX JOCTH)KEHUI COBpPEMEHHOM LuBMWINM3aluU. MHOrue npeaMeTHble
3HAHUS U CIIOCOOBI JESATEIbHOCTH, OCBOCHHBIE O0YYalOMMUCS MPU U3YYEHUU HH(POPMATHUKH,
HAXOIAT NPUMEHEHHE KaK B paMKax o00pa3oBaTelNbHOTO IMpolecca MPH HM3YYEHUU JAPYTHX
NPEIMETHBIX O0JIACTEH, TaK W B WHBIX JKU3HEHHBIX CUTYalUSX, CTAHOBATCS 3HAYUMBIMU IS
(GopMHpOBaHUS  KAuyecTB JIMYHOCTH, TO €CTb OPHEHTUPOBaHbl Ha  (QOpMHUpPOBaHHUE
METaIpeIMETHBIX U IMYHOCTHBIX Pe3yJIbTaTOB O0YUYEHHUS.

OcHoBHBIe 3amaun  yueOHOro mpeamera «MHpopmaruka» — cdopmupoBaTh Yy
00yyJarouuxcs:

[NOHUMaHWE MPHUHLMIIOB YCTpOHCTBA M (YHKIMOHMPOBAHUS OOBEKTOB ILHM(PPOBOro
OKpY’>KEHUSI, NpPEJCTaBICHUSs OO0 MCTOPUM M TEHACHUMSAX Ppa3BUTUs HMH(OPMATHKH IEepuona
UppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHHS U HAaBBIKA TPAMOTHOW NOCTAaHOBKHU 33J1a4, BOSHUKAIOIIUX B PAKTUYECKON
NESITeIbHOCTH, JUI UX PELIECHHSI C TOMOIIBIO HH(OPMAIIMOHHBIX TEXHOJIIOTUN, YMEHHS U HAaBBIKH
(bopManTM30BaHHOTO OMMCAHU TOCTABJICHHBIX 33/1a4;

0a3oBble 3HaHHUS 00 UHPOPMALMOHHOM MOJCITUPOBAHNUHU, B TOM YHCJIE O MATEMAaTHYECKOM
MOJICITUPOBAHNH;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYpP M yMEHHUE NPUMEHSTb 3TH 3HAHMS IS
MOCTPOCHMS AITOPUTMOB PEIICHUS 33/1a4 10 UX MaTeMaTUYECKUM MOJEIISM;

YMEHHUSI W HABBIKH COCTaBJICHUS IMPOCTHIX MPOTPaMM IO MOCTPOSHHOMY ajrOpUTMYy Ha
OJTHOM U3 SI3BIKOB MTPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHUS M HaBbIKM H(PQPEKTUBHOIO HCIOJIb30BAHUS OCHOBHBIX THIIOB MPUKIAJAHBIX
nporpaMm (TpHIIOKEHH) 001ero Ha3HaueHUs! 1 UH(QOPMAIIMOHHBIX CHCTEM Ul PELICHUs ¢ UX
MIOMOIIBI0 TIPAaKTUYECKUX 3ajad, BiafeHWe O0a30BBIMH HOpPMaMU HH()OPMAIMOHHOW ITHKH W
mpaBa, OCHOBaMH MH(GOPMAIIMOHHON O€30MTaCHOCTH;

YMEHHE T'PaMOTHO HMHTEPIPETUPOBATh pPE3YIbTaThl PEIICHHUs MNPAaKTHYECKUX 3ahad C
HOMOIIBI0  MHGOPMALIMOHHBIX  TEXHOJOTHH, MNpPHUMEHATh IIOJy4YE€HHBIE PpEe3yJlbTaThl B
IIPAaKTUYECKON JEATEIbHOCTH.

[lenn m 3amaum u3y4yeHUs: MHOOPMATHKH HA YpPOBHE OCHOBHOTO OOLIEro oOpa3zoBaHUs
OTIPENIeNIAIOT CTPYKTYPY OCHOBHOTO COJIEpXKaHHMs y4eOHOro IpeaMeTa B BHUAE CIEAYIOLINX
YeThIPEX TEMATHUYECKUX Pa3esoB:

1upoBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATHKH;

QITOPUTMBI U IPOTPaMMHUPOBAHHUE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha m3yuyenne nHpopmatuku Ha 6a30BOM ypoBHE OTBOAHUTCS 34 yaca: B 9 kimacce — 34 vaca
(1 gac B HEAEIIO).



COJAEP)KAHUE OBYYEHUA
9 KUIACC

HudpoBasi rpaMoOTHOCTH

I'nodaabnas cetb UHTEpPHET M cTPaTeruv 0€30MACHOIO NMOBeIeHNsI B HeH

['mobanpHas cetb WMHTepHer. |IP-agpeca y3moB. CereBoe XpaHEHUE TaHHBIX. MeETOIBI
WH/IMBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MelieHusi HoBoi nHdopmanu B MHaTepHeTe. bonbime
JaHHbIe (MIHTEPHET-aHHbIE, B YACTHOCTHU JaHHbBIE COLUAIBHBIX CETEH).

[Tonsitne 06 nHPOpMaTMOHHOH O€30MacHOCTH. YTPO3bl HHOOPMAITMOHHONW 0€301aCHOCTH
npu pabore B IOOAJIbHOM CeTM M METOAbl MNpoTHBOJEHCTBUS uM. llpaBuna OGe3omacHoi
ayreHTH(uKanuu. 3amuTta JaUYHOW WHPopMmauuu B MHTephere. bezomacHeie cTpaTeruu
nosenenus B Mureprere. [IpenynpexaeHne BOBIEUEHHS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIC
(bopMBbI ceTeBON aKTUBHOCTH (KUOEPOYIUTHHT, (DUIIHHT U APYTUe GOPMBI).

PaGora B uHGOpMAIMOHHOM NMPOCTPAHCTBE

Buner nesrensHoctr B VMHTEpHETE, MHTEPHET-CEPBHCHI: KOMMYHUKAIMOHHBIE CEPBUCHI
(mouroBast cmy»0a, BHIEO-KOH(EPEHII-CBA3b M JAPYrHe), CIpPAaBOYHBIC CIYXKObI (KapThl,
pacnucaHus U Ipyrue), MOUCKOBBIE CIIYKObI, CITy>KObl OOHOBIICHHS IPOrPAMMHOTO OOeCTieUeHuUs
u gapyrue ciayxObl. CepBUCH ToCyAapCTBeHHBIX Yyciayr. OOnauHble XpaHHWIWIIA JaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKH JOKYMEHTOB (OHJIaiiH-0¢uCHl). [Iporpammuoe obecrieueHne
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpadUUecKue pPEeIaKTOphl, Cpedbl pa3pabOTKh
IPOTPaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTO MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TOMOIBIO MojenupoBaHus. Kinaccudukanum mopaernen.
Martepuanbuble (HaTypHble) U HH(pOpMalMOHHBIE MojeNTH. HempepbiBHBIE U TUCKPETHBIE
monenu. Mmutanmonnele Mmopaenu. Mrposele Mozenu. OIleHKa aJeKBaTHOCTH MOJIENHU
MOJIETTUPYEMOMY OOBEKTY U LENISIM MOJAECITUPOBAHUS.

Ta6muunbie monenu. Tabnuia kak MpeICcTaBIeHUE OTHOIICHHUS.

bazbl nanabx. OT60p B TAbIUIE CTPOK, YAOBIETBOPSAIOLUINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBAaHHBIE U HEOPUEHTUPOBaHHBIE Ipadbl. J[nuHa
(Bec) pebpa. BecoBas matpuna rpaga. nuHa nytu Mmexnay BepmuHamu rpada. Ilouck
ONTUMaJIBFHOTO MyTH B rpade. HayanbHas BepmnHa (MCTOYHUK) M KOHEYHAs! BepIIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrruncieHune koiauuecTBa MyTed B HANPABICHHOM ALUKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmnHa (y3enm), nuct, pebpo (myra) nepeBa. Bricota nepesa.
[Tonnepeso. IIpumeps! ucnons3oBanus AepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIBIO JIepeBa.

[TonsTHe MaTremaTHyeckod Mojenu. 3ajayd, pelraeMble ¢ MOMOIIBI0 MAaTEeMaTHYECKOTO
(KOMIBIOTEPHOT0) MoAeINpoBaHus. OTINYHEe MaTeMaTUYeCKOH MOJETH OT HATypHOW MOJAETH U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMUCAHUS 00BEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIHMPOBAaHUS:  IMOCTAaHOBKA  3aJa4yH, IOCTPOCHHUE
MaTeMaTHYeCKOM  MoJeNnu, TMporpaMMHas — peajlu3alus, TECTUPOBaHHE, IPOBEJCHUE
KOMITBIOTEPHOI'0 3KCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI U POrPAMMHPOBAHHE



Pa3pabGoTka aaropurMoB U nNporpaMmm

Pa3buenne 3amaum Ha mnoxazagauu. CocTaBl€HHME AaNrOPUTMOB M IPOrpaMMm C
UCIIOJIb30BAHUEM BETBJICHUM, LUKJIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB Ul YIIPaBICHUSA
ucronHuTesneM PoOOT M ApyruMH MCIIONHUTESIMH, TaKUMU Kak Yepemamika, YepT&XHUK U
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocTaBiIeHHE M OTJIaJKa
pOTpaMM, PEaNU3YIOUINX TUIIOBBIE aJITOPUTMBI 0OPAOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
Ha OJHOM M3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonbHbIii
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBa CIy4alHBIMM YHWCIaMH, B
COOTBETCTBUU € (HOpMYIJION WM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMbI 3JIEMEHTOB MacCHBa,
JIMHEUHBIM TIOMCK 3aJaHHOTO 3HAYEHWS B MAacCHBE, IMOJCYET DIEMEHTOB MAacCHBa,
YAOBJIETBOPSIOLIMX 33JaHHOMY YCJIOBHMIO, HaXOXJIEHHE MHUHUMAIBHOIO (MaKCHMAalIbHOIO)
s1emeHTa maccuBa. COpTUPOBKA MAaCCUBA.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI, CpEIHEro

aqu)MeTquCKOFO, MHUHUMAJIBHOI'O nu MaKCHUMAJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIETBOPSIOIINX 33JaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnain. OOpartHast cBsi3b. [loslyueHue cuUrHajaoB oT HUGPOBBIX JAaTUUKOB
(xacaHusl, pacCTOSIHUSA, CBETA, 3ByKa U pyroro). [Ipumeps! ucnoab30BaHUs NpUHLKIIA OOpaTHON
CBSA3M B CHUCTEMaXx YIPaBJICHHUS TEXHUYECKHMMH YCTPOWCTBaMHU C IOMOIIBIO JATYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Tpumepbl  poOOTHM3MPOBAHHBIX CHUCTEM  (CHCTEMa  yNpaBIEHUS  JBWKEHHEM B
TPAHCIIOPTHOM cHCTEMe, CBapoyHas JMHHUS aBTO03aBOJA, ABTOMATHU3HPOBAHHOE YIIpaBJICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAs CHUCTEMa YIIPaBJICHUsI TPAHCIOPTHBIM CPEJICTBOM M JIpyrue
CUCTEMBI).

HNupopmannoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[Tonsite 00 SMEKTPOHHBIX TaONUIAX. THIBI JAHHBIX B SYEHKAX SJEKTPOHHOM TaOJIUIIBI.
PenaktupoBanue u popmatrpoBanue Tabnui. BeTpoeHHble QyHKIMM [T TOMCKa MaKCUMyMa,
MUHMMYyMa, CyMMBbl U cpenHero apudmerndeckoro. COpTHpOBKA JaHHBIX B BBIJICJIEHHOM
nuana3one. Iloctpoenune aumarpamm (THCTOTpamMma, KpyroBas JAMarpaMma, TOYedHas
nuarpamma). Beioop tumna auarpamMmel.

[TpeoOpaszoBanue Gpopmy npu kornupoBaHuu. OTHOCHTEIbHAS, AOCOMIOTHAS U CMEIIaHHAas
aapecarus.

VYcn0BHbBIE BHIYHUCICHUS B 3JIEKTPOHHBIX Tabaumax. CyMMHUpOBaHHE U MOACUYET 3HAYECHUH,
OTBEUAIOLIUX 3aJaHHOMY YycioBuioO. OOpaboTka O0JbIIMX HA0OpPOB JaHHBIX. YuciaeHHOE
MOJICTUPOBAHHE B AJIEKTPOHHBIX TAOIHIIAX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posnb MHQOpPMAIMOHHBIX TEXHOJOTHH B Pa3BUTUM SKOHOMHUKH MUpA, CTPAaHbI, PETHOHA.
OTKpBITBIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBs3aHHble C WHPOPMATUKOH M HMHPOPMALMOHHBIMU TEXHOJOTHUSMHU: BeO-
JU3aiiHep, MpOorpaMMUCT, pa3padOTUUK MOOMIIBHBIX NMPHIIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
IIPOrPaMMHOT0 OOecTieueHusl, CIeNUaINCT [0 AaHATN3Y JTaHHBIX, CHCTEMHBIM aJMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydyenne mHGOPMATHKKA HA ypPOBHE OCHOBHOTO O0IIero oOpa3oBaHHS HAIPABICHO Ha
JOCTHKEHHE OOYy4YaloIUMUCS JMYHOCTHBIX, METalpPEJIMETHBIX U TMPEIMETHBIX Pe3yJIbTaToOB
OCBOEGHHUS COJIEpKaHusl yueOHOro ImpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNbTaThl WMEIOT HAMPAaBICHHOCTh HA pEIICHUE 3a/1ad BOCIUTAHWS,
Pa3BUTHUSA U COLUATU3AIUN 00YYAIOIINXCS CPEICTBAMU YUYEOHOT0 IIpeaMeTa.

B pesynbrate u3ydenus MHQOpPMATHKH HAa ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHHs Yy
oOyuJaromerocst OyayT chOpMHUPOBAHBI CIICAYIOIINE JIMYHOCTHEIC PE3YJIBTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMaHUE 3HaueHus: NHPOPMATHKU KaK HAyKU B JKU3HH COBPEMEHHOTO OOIIECTBA,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAIUEH O MEePEIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKCHHSIX
B oOnactu MHMOPMATUKH W UH(POPMAIMOHHBIX TEXHOJIOTHHA, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUGPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTRA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIMS Ha MOpPAJIBHBIC IICHHOCTH W HOPMBI B CHUTYaIlUsSX HPABCTBEHHOTO BHIOODpA,
TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE M TOCTYIKH, a TaKXKE MOBEICHUE U MOCTYIKU JIPYTHX
JIOJE C TMO3MIHMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHHS TMOCIEACTBUN
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOLMATbHBIX TIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpa:kIaHCKOro0 BOCIUTAHMS:

MPEJICTABIICHHE O COIMAIBHBIX HOpMax M TPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJJIEKTHUBE, B TOM YHCJIE B COLUAIBHBIX COOOIIECTBAaX, COOMIOACHHUE MPaBUI 0€30MacHOCTH, B
TOM YHUCJIE€ HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPe/e, TOTOBHOCTh K Pa3HOOOPa3HOU
COBMECTHOH JICATEILHOCTH TPHU BBHITIOJHCHUH YYEeOHBIX, IMO3HABATEIBHBIX 3aJ1a4, CO3JaHUU
Y4eOHBIX MPOCKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHWIO M B3aUMOIIOMOIIM B TPOIECCE ITOU
y4eOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEECHUE U MOCTYIKH CBOUX TOBAapHUIIEH
C TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUH TOCTYIKOB;

4) neHHOCTel HAYYHOI0 O3HAHMA

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
WH(POPMAIMOHHBIX ~ TMpoIleccaX W HH(MOPMAIMOHHBIX  TEXHOJOTHSAX, COOTBETCTBYOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY JIJIsl TOHUMaHUS CYITHOCTH HAYYHOU KapTHHBI MUPA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHNI0, 0CO3HAHHOMY BBEIOOPY HAIPaBICHHOCTH U YPOBHS OOYYCHHS B JTAIIBHEHUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENLCKON JEsITeNbHOCTH, yCTaHOBKAa Ha
OCMBICIICHHE ONBITAa, HAOMIOJIEHUH, TOCTYIKOB U CTPEMJICHHE COBEpIICHCTBOBATH IyTH
JIOCTYIKEHUS MHINBHTyJTbHOTO W KOJUIGKTHBHOTO OJIarOTOJTYHS;

c(OPMHUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyJNBTYpbl, B TOM  YHCJIC  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ Y4EOHBIMHU TEKCTAMU, CIIPABOYHOMN JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu WH(GOPMAIMOHHBIX TEXHOJOTHH, a TaKKe YMEHHUS CaMOCTOSTENbHO OMPEIeNsiTh
e CBOEr0 OOy4YeHHs, CTaBUTh W (POPMYJIHMPOBaTH IJIsi ceOs HOBBIC 3ajaun B yuébe u



MO3HABATEIIPHOW JICSITEIIbBHOCTH, pa3BUBAaTh MOTHBBI W HMHTEPECHl CBOCH ITO3HABATEIIbLHOU
JIeSTCIIbHOCTH;

5) dopmupoBanusi KyJbTypbl 310POBbS:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIH 00pa3 >KM3HU, B TOM YHCJIC W 3a CUET OCBOCHHS M COOJIOACHHUS TpeOOBaHUU
0e30macHOM dKCITyaTaluy CPEACTB HHOOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPY10BOT0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHYECKOMY M3YUYCHHIO Mpodeccrii U Tpyaa B chepax mpodecCHOoHATBHON
NESATEeILHOCTH, CBS3aHHBIX C HWH(GOPMATHKOH, MPOTpaMMHUpPOBAHHEM W HHGOPMAIIMOHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMHM Ha JIOCTHXKEHUSAX HAyKW MH(POPMATHKH M HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOM TpaekTOpuU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) 3K0JIOTHYECKOT0 BOCITUTAHHUSA:

OCO3HAHUE I100ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeil UX pelieHus, B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K H3MEHSIOIIMMCH YCJIOBHSIM COLHUAJIBHON M
MPUPOJIHOM Cpe/bl:

OCBOCHHME OOYYAIONIMMHUCA COIMAJIBHOTO OIbITa, OCHOBHBIX COIIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEIyIICH JEATSIBPHOCTH BO3pacTa, HOPM U TMPaBUI OOMIECTBEHHOTO
noBe/ieHus, GopM colManbHON KU3HU B TPYMIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIINX
B BUPTYaJIbHOM MPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHHe pPe3yJIbTaTbl OCBOCHHUA TMIPOIpaMMBI 110 I/IH(I)OpMaTI/IKe OTpaxxaroT
OBJIaACHUC YHUBCPCAIIbHBIMU y‘le6HLIMI/I JEUCTBUSMU — IIO3HaBaTCJIbHBIMH,
KOMMYHHKAaTHUBHBIMHU, PETYJIATHUBHBIMU.

Ilo3naBaTe/ibHbIE YHUBePCcAJIbHbIE YueOHbIE el CTBUS

ba3oBble JJornueckne aeicTBUs:

YMEHHE OIpeAeNsaTh TMOHITHs, CO3/1aBaTh O0O0OOIEHHs, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALINU,
yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'ICJICTBeHHI)Ie CBA3U, CTpOI/ITI) JIOTUYCCKUEC paccquleHm{, aeiaTrb
YMO3aKII0YeHHs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTUH) U BBHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOACIH U CXEMBI
JJISL peIHeHI/ISI y‘I@6HHX U IIO3HABAaTCJIbHBIX 3aJ1a4,

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BapHAHTOB peIIeHMs, BLIOMpaTh HaumOoJee TMOAXOMAMMA C Y4ETOM CaAMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTeIbLCKUE AeiiCTBUS:

dbopMyIupOBaTh BOMPOCH], (PUKCUPYIONIUE PAa3phIB MEXKIY peaTbHbIM M JKeJaTeIbHbIM
COCTOSTHUEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO yCTAHABITUBATH HICKOMOE U JIAHHOE;

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH WH(POPMAIUIO, MOITYYCHHYIO B XOJIE
HCCIICIOBAHUS;



IPOTHO3UPOBATh BO3MOYKHOE JalibHEHIlIee pa3BUTHUE IPOLIECCOB, COOBITUH M HX
MOCJEICTBHSI B AaHAJTOTMYHBIX MM CXOJHBIX CUTYaIUsIX, @ TAK)KE BBIIBUTATH MPEANOI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCJIIOBUSX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:

BBIBIIATh JE€PUIMT MH(POPMALUK, AAHHBIX, HEOOXOAUMBIX JUIsl PELIEHUs IOCTaBIEHHON
3aJa4H;

IPUMEHSTh pa3jIMyYHbIE METOJbl, MHCTPYMEHThl U 3allpochl IpU IIOUCKE U OTOOpE
uHPOpPMALMM WM JAHHBIX M3 HMCTOYHUKOB C YYETOM MpPEUIOKEHHOW yduyeOHOW 3amaud u
3aJJaHHBIX KPUTEPUEB;

BbIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HHPOPMALUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HWHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4ul HECIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpadukoi u
UX KOMOUHAIUSIMU;

OLICHUBATh HAJAE&KHOCTh MH(OPMALUU O KPUTEPUSAM, NPEJIOKEHHBIM YUUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIILHO;

3¢ ($EeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMALIHUIO.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

OO0menne:

CONOCTABIIATH CBOM CYXIEHUS C CYXICHUAMHM JPYrMX YYacTHHKOB JUajora,
0oOHapy»XKUBaTh pa3IN4Ke U CXOACTBO MO3UIHII;

Hy6J'II/I‘-IHO MpEaACTaBIIATH PE3YIbTATHI BBIIIOJTHEHHOI'O OIbITa (BKCHepI/IMeHTa,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYETOM 3a/Jay MPE3CHTAlUU U
0COOCHHOCTEH ayJJUTOPHH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCHMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM UIIIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHasI 1eATEIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelIeHnH KOHKPETHON MpoOIeMBbl, B TOM YHCIIE TIPU CO3JaHUH UH()OPMAIIMOHHOTO MPOIYKTa;

NPUHUMATH II€JIb COBMECTHON HMH(OpPMAlMOHHOW AeATeThbHOCTH Mo cOopy, 0OpaboTke,
nepenaue, Gpopmanuzanuyu UHQGOpPMALMU, KOJUIEKTUBHO CTPOUTH AEMCTBHS MO €€ JOCTUKEHUIO:
pacmpenensTh poJiv, JOTOBAPUBATHCS, 00CYXKIATh MPOIIECC U PE3YJIbTaT COBMECTHON PabOTHI;

BBITIOJHATH CBOIO 4YacTh paboThl ¢ WH(popMmanuei win WHGOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 0 CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUSA
C ApYTYMMH YWICHAMHU KOMAaHAbI;

OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOUIMI MHPOPMAIIMOHHBIN IPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBHS;

CpaBHUBATh pE3YyJbTAaThl C HCXOJHOW 3a/Jayell W BKJAJ Ka)XKJOro 4jeHa KOMaHJbl B
JTOCTIDKCHHE Pe3yJbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH W TMPOSBISATH TOTOBHOCTH K
MPEIOCTABICHHUIO OTYETA TTEpE] TPYIIIOM.

PerynisiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3amnus:



BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NPoOIeMbl, TpeOYIOIINEe peUICHHS;

OpUEHTUPOBATbCS B PA3IMUHBIX MOJAXOJAaX K MPUHATUIO PELIEHUN (MHIUBUIYaJIbHOE
IPUHSITHE PELLICHUN, IPUHATHE PELICHUH B TPYMIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peElIeHUs 3adauud (WIK €ro 4acTb), BBIOMpaTh
crnocob pemeHuss y4yeOHOM 3amauv ¢ y4€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh MpejlaraéMble BAPUAHThI PELICHU;

COCTaBIATh IJIAH JEMCTBUM (IJ1aH peaju3aluyd HAMEUEHHOrO0 aJIropuTMa peLeHus),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YYETOM HOJTYUYECHHUSI HOBBIX 3HAHHUI 00 U3ydyaeMoM
00BEKTE;

JieNiaTh BBIOOpP B YCIIOBHUSIX MPOTUBOPEUYMBON MHGpOpManuu U OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

CamokoHTpoJIb (peduiexkcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;

JlaBaTh OLEHKY CUTyalluu U Npesiararh IiaH €€ U3BMEHEHUS;

YUUTHIBATh KOHTEKCT M MPEABUAETb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU
pelieHny yueOHO! 3a1auu, a1alTHPOBATh PEILICHUE K MEHSIOIIUMCS 00CTOSATENbCTBAM;

OOBSACHATH NPUYUHBI JOCTHKEHHSI (HEHOCTHIKEHUS) pEe3yJIbTaToB HH(GOPMALMOHHON
NEeSTENIbHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh MO3UTHBHOE B
MPOU3OLIEIIEH CUTYAINH;

BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, H3MEHUBIIHXCS
CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

IMOIMOHAIbHBINA HHTE/IEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro YeioBeKa, TOHUMaTh MOTHUBBI U HAMEPEHUS APYTOTO.

IIpunsaTHE ce0s1 M APYrUX:

OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJHMPOBATh BCE BOKPYT AAXKE B YCIOBHSX OTKPBITOIO
JocTyna K JitoObIM 00béMaM HHpOpMaIUK.

IMPEAMETHBIE PE3YJIBTATbBI

K koH1y o0y4enus B 9 ki1acce y o0yyaroerocst OyyT copMUpOBaHbI CIETYIOIUE YMEHUS:
pa3dmBaTh 3a7aud Ha MOJ33Jaud, COCTABJISTH, BBHINONHATH BPYYHYIO M Ha KOMITBIOTEPE
HECIIO)KHBIE QITOPUTMBI C WCIIONB30BAaHUEM BETBIICHHWH, IUKIOB M BCIIOMOTATEIbHBIX
QITOPUTMOB JUISI YIIPABJICHUS UCTIOJIHUTENAMH, TaKUMH Kak Po6oTt, Uepenarika, YepTExXHUK;
COCTaBJIATh M OTJIAXKUBATh MPOrPaMMBbI, PEaTU3YIOLIHe THIIOBBIE aJTOPUTMbI 00pabOTKU
YHCIIOBBIX TIOCJIEOBATEIBHOCTEH MM OTHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCUMYMOB,
MUHHMYMOB, CYMMBI HJIM KOJHYECTBAa DJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH) Ha OJHOM U3
s1361KOB TporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIH AJITOPUTMHYCCKHIA
S3bIK);
PACKpBIBATh CMBICH MOHIATHH «MOJEIBY, «MOJEINPOBAHUEY, OMPEEIIATh BUIbI MOJICICH,
OILICHUBATh aJICKBATHOCTHh MOJIEJIA MOJICTUPYEMOMY OOBEKTY M LEJISIM MOJICITUPOBAHUS;
UCIIOJIb30BaTh Tpadbl U JepeBbs A MOICTUPOBAHMS CUCTEM CETEBOI M HEpapXUUecKOi
CTPYKTYpbI, HAXOAUTh KpaTYalInii myTh B rpade;
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BbIOMpaTh CHOCO0 MpeACTaBICHUS JAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOM 3ajaueit
(TabnuIbl, CXeMBbI, TpaQUKH, TUATPAMMBbI) C UCIIOJIB30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpeacTB 00pabOTKH JTaHHBIX;

UCIIONIb30BaTh dJJICKTPOHHBIC TaONWIBI JUIsi 0OpaOOTKM, aHanmW3a W BHU3yalU3alud
YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJE C BBIJECJIIEHUEM JMana3oHa TaOIUIbl U YIOPSI0YHMBAHUEM
(COPTHUPOBKOI1) €r0 3JIEMEHTOB;

CO3/aBaTh W TMPHUMEHATh B OIEKTPOHHBIX Tabmuuax ¢GopMyssl Ui  pPacdy€éToB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUCCKHX (QYHKIUH (CYMMHpPOBaHHE U TOJCYET
3HAYEHWI, OTBEYAIOIIMX 3a/JlaHHOMY YCIOBHIO, CpeAHee apu(MEeTHUecKoe, IOHCK
MaKCHMaJlbHOTO M MHHHMAJBHOTO 3HAa4YeHHs), aOCONIOTHOM, OTHOCHUTEIHHOW, CMEIIAHHOMN
ajzipecalum;

UCTIOJIB30BaTh JJICKTPOHHBIC TAOMHMIBI Ui YUCICHHOTO MOJICIMPOBAHUS B TPOCTBIX
3aJa4ax U3 pa3HbIX MPEAMETHBIX 00JIacTel;

HCIIOJIb30BAaTh COBPEMEHHBbIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAIIMOHHBIC
CepBUCHI, O0JauHBIC XPAHWIMIIA JAHHBIX, OHJAWH-TIPOTPaMMBbI (TEKCTOBBIE W TrpadudecKkue
PEAAKTOPBI, CpeIbl Pa3pabOTKH)) B y4eOHOW 1 TIOBCETHEBHOM e TCIILHOCTH,

OPUBOJIUTH TPHUMEPHl HCIONB30BAHHUS T'€OMH(GOPMALMOHHBIX CEPBHUCOB, CEPBHCOB
rOCy/IapCTBEHHBIX yCIyT, o0pa3oBaTelbHbIX cepBUCOB MHTepHeTa B yueOHOM U MOBCEIHEBHOU
NeSITeTbHOCTH;

UCIOJIb30BaTh  PA3JIMYHBIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
oOecrievyeHus, 3aluiarh NepCoOHANbHYI0 HHGOPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro TMOCIEACTBHHM (pasriamieHusi, MOJMEHBI, YTpaThl [JaHHBIX) C YY4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIHMAIBHO-TICHXOJIOTHYECKHX AaCMEKTOB HCIIONB30BaHUS ceTH VHTepHer
(cereBass aHOHHMMHOCTb, IIU(PPOBOI ciell, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMNACHOCTb
BPEJOHOCHOTO KOJIa);

pacro3HaBaTh TIOMBITKM W TMPEAYNpekIaTh BOBJICUEHHE Ce0S U OKPYKAIIUX B
JECTPYKTUBHbIE U KPUMUHAJIbHbIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOepOyJIIHHT,
(GuIuHr).



TEMATHYECKOE IINTAHUPOBAHHUE
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Paznen 4. UndopmannoHHbIe TEXHOJIOTHH
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

9 KIIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHON NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

[To teme «IludpoBas rpaMOTHOCTHY
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1.2

Hcmonns30BaTh COBpPCMCHHBIC HHTCPHET-CCPBUCHI (B TOM 4YHCJIIC

KOMMYHHUKAIIUOHHBIC  CCPBUCHI, 00ayHbIE XpaHujidiia JaHHBIX,

OHJIAH-TIPOTPaMMBbI (TEKCTOBBIE M TpaduyecKre penakTOpbl, CPEIb

pa3paboTKu) B y4eOHOI U MOBCETHEBHOM EATEILHOCTH

[IpuBoauT,  NpUMEpPHI  HUCIOJIB30BAHHUS  TI€OMH(OPMALMOHHBIX

CCPBUCOB, CCPBUCOB TOCYHAPCTBCHHBIX YCIIYT, O6pa30BaTeJ'ILHLIX

cepBrcoB MHTepHETa B yUeOHOW U TIOBCETHEBHOM JEATSIILHOCTH

1.3

1.4

2.1

2.2

Hcmonns30BaTh PasiiMiUHbIC CPEACTBA 3alIUTBI OT BPCAOHOCHOI'O
nporpaMmMHOTO O66CHC‘{€HI/I5{, 3a1MUIIaTh NCPCOHAIBHYIO I/IH(I)OpMaI_II/IIO
oT HCCAaHKIIMOHHUPOBAHHOI'O J0CTyna n €ro MOCJIEICTBUI
(pasrnameHI/m, MNOAMCHBI, YyTpPAaThbl Z[aHHBIX) C y‘léTOM OCHOBHBIX
TCXHOJIOTHYCCKHUX u COMaJIbBHO-TIICUXOJIOTHYCCKHUX aCIICKTOB
HUCIIOJB30BaHUA CCTHU I/IHTepHCT (CeTeBaﬂ AHOHUMHOCTD, I.[H(I)pOBOfI
cJen, OITIACHOCTD

AYTCHTHYHOCTD CY6T) €KTOB u

pecypcos,
BPEJIOHOCHOTO KOJ1a)

Pacro3HaBaTh TONBITKM M MPEAyNpekaaTh BOBICUEHHE CeOS U
OKpYXaloIUX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETeBOMU

AKTUBHOCTH (B TOM 4YHCIIe KHOepOYIITHHT, (PUITHHT)
ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI»

PaCKpLIBaTL CMBICJI MOHATHUIH «MOJICIIb, «MOACIINPOBAHUCH,

OnpeaAcIsATb BHJBI Moneneﬁ, Oc€HUBaTh AaJACKBATHOCTh MOICIIN

MOJIEIUPYEMOMY OOBEKTY U LIESIM MOJICITUPOBAHUS
Hcnonp3oBath rpadsl U AepeBbs AJI1 MOJACIUPOBAHUS CUCTEM CETEBOM

U HepapXUUYecKol CTPYKTYpbl, HAXOUTh KpaTyalIuii myTh B rpade
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ITo TeMe «ANrOpUTMBI M IPOrPaMMHUPOBAHUE)

3.1

3.2

4.1

Pa30OuBath 3amaun Ha MOJ3aa4l, COCTABIIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXHBIE aIrOPUTMBI C  HCIOJIb30BAHUEM
BETBJICHUM, [IUKIIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB IS YIIPABIICHUS

HUCIIOJIHHUTCIIIMHA

CocTaBnsTh Y OTJIAXKUBATh MPOrpaMMbI, PEATU3YIOIIUE TUIIOBBIE
QIrOpuTMbl  00pabOTKM  YMCIIOBBIX  IOCJIEOBATENBHOCTEH WU
OJTHOMEPHBIX YHCIOBBIX MAacCCHBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, IMackans, Java,
C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

[To Teme «MHpOpMAIIIOHHBIE TEXHOJIOTHI

Breibupats cmoco0® TmpencTaBieHHs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amaudel (Tabiuilbl, CXeMbl, TpadUKH, AUATPAMMBI) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB

00paboTKH JaHHBIX

4.2

4.3

Hcnonb3oBaTh 27€KTpOHHBIE TaOMUIBI JUisi 0OpabOTKH, aHaIM3a W
BU3YyaJHM3al[Mi YHCIOBBIX JaHHBIX, B TOM YHCI€ C BBIJICICHUEM
JIvana3oHa TaONHIbl W yHOpsAA0YMBaHUEM (COPTHUPOBKOI) €ro

9JICMCHTOB

Co3naBaTh M NPUMEHATH B AIIEKTPOHHBIX Tabuuuax (GpopMmyisbl Ams
pacuéToB C UCIOJIB30BAaHUEM BCTPOEHHBIX apU(PMETHUECKUX (YHKIUM
(cyMMHpOBaHME U TMOACYET 3HAUEHHH, OTBEYAIOUIMX 3aJJaHHOMY
YCIOBHIO, CpelHee apu(METHYeCKoe, IOMCK MAaKCHUMaJIbHOIO U
MHUHHMAaJIbHOTO 3HaYE€HHUs), AOCOIOTHOM, OTHOCUTEIBHOM, CMEIIaHHON

ajzipecaruu

4.4

Hcnons30BaTh OJICKTPOHHBIC TaGHI/ILILI JJIA YUCJICHHOI'O

MOZACIIMPOBAHUA B MPOCTHIX 3aJjadax U3 pa3HbIX MPEAMETHBIX obnacrei
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KVIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

['moGanenas cetb Wutepner. IP-ampeca y3noB. CereBoe XpaHEHUE TaHHBIX.
MeTo/1bl MHIUBH Iy TBHOTO ¥ KOJJIEKTUBHOTO pa3MeleHnss HOBOW MH(opManuu B
Wutepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B UYACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonsitne 00 wHGOPMAIMOHHON O€30MacHOCTH. YTPO3bl WH(MOPMAIMOHHON
0e301acHOCTH Tpu padoTe B TII00AIBHOM CETH U METOJIbI TIPOTUBOICHCTBHSI UM.
[IpaBmna Ge3omacHoil ayTeHTH(DUKAMK. 3aMUTa JTHYHON WH(OPMALIUU B CETH
WutepHer. besomacHble  cTparermd TOBEACHHUS B ceTH  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JECTPYKTUBHBIC W KPHUMHHAIBHBIC (HOPMBI

CETEeBOW aKTUBHOCTH (KHMOepOyILITUHT, (GUIITUHT U ApYyTUE POPMBI)

Bunsl nestensHoctu B VHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHHKAllMOHHBIE
CEpBHCHI (ITOYTOBAs CIyk0a, BUI€O-KOH(EPEHI-CBSI3b U JIPYTHUE), CIPAaBOYHbIE
Ciy>)kObl  (KapThl, paclucaHus W JpyTue), IMOUCKOBBIE CIIYKOBbI, CIIy>KOBbI
OOHOBJIEHMSI TPOTrpaMMHOIO oOecriedeHust W Jpyrue ciyxObl. CepBHUCHI
rocylapcTBeHHbIX — yciayr. OOnaunble XpaHwiumia  AaHHbeIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (omnyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEpBHUC: OHJIAIIHOBBIE TEKCTOBBIE M Tpaduueckue

peIaKkToOphl, Cpeabl pazpaboOTKH MPOrpaMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

2.2

2.3

Mogenb. 3agauum, perraeMble ¢ MOMOINBIO MojaenupoBaHus. Knaccudukanmm
Monenel. MarepuanbHple  (HaTypHble) UM MH(GOPMAIMOHHBIE  MOJEIIH.
HenpepeiBble u nuckpetHsle moaenu. Mmurannonnsle monenu. Hrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIN MOJEIHPYEMOMY OOBEKTY U LENISIM

MOACIINPOBAHUA
Tabanunbie MOACIIH. Ta6Jmua KakK IMPEACTABJIICHUEC OTHOICHUSA

ba3pl gaHHBIX. OT60p B Ta6J'II/II_IC CTPOK, YIOBJICTBOPAIOIIUX 3aJaHHOMY

YCIIOBUIO
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2.4

I'pad. Bepmmna, pebpo, myTs. OpHEHTUPOBAHHBIE W HEOPUEHTHPOBAHHBIC
rpadsl. JlnuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myta Mmexmy
BepmHamMu rpada. [Touck ontumansHOro mMyTH B rpade. HauanbpHas BepmmHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brrancnenue xonm4yecTBa myTei B HAPaBICHHOM allMKIMYECKOM rpade

2.5

Hepeso. Kopenb, BepimHa (y3en), JUcT, pedpo (myra) aepea. Beicota aepeBa.
[Mognepeso. Ilpumepsl wucnonb30oBaHUs JiepeBbeB. [lepeOop BapuaHTOB C

HIOMOIIIBIO JIepeBa

2.6

[TonsiTue MareMaTM4ecKOM MOZENW. 3ajadyd, pelIaeMble C  IIOMOUIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuune
MaTeMaTHYeCKOM MojeiIM OT HaTypHOM MOJETd M OT  CJIOBECHOIO

(JluTepaTypHOro) onucaHusi 00beKTa

2.7

3.1

3.2

OTalbl KOMIIBIOTCPHOI'O MOJCIMPOBAHHA: IIOCTAHOBKA 3ada4du, IMOCTPOCHUC
MaTeMaTH4YeCKOM MOJCIIN, [IporpaMmMHas peali3anus, TCCTHUPOBAHUC,
MMPOBCACHHUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 C€ro pe3yJbTaToB,

YTOYHEHUE MOJIENIH
AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

Pa30uenue 3aga4yd Ha I1oA3adadvHu. CocraBieHue AJIrOpUTMOB U MIpOTrpamMm C
HUCIIOJIB30BaHHUECM BGTBJ’ICHHﬁ, OUKJIOB M BCIIOMOTraTCJIbHBIX aJITOPUTMOB JJId

YHpaBJICHUA UCTIOJHUTEICM WU APYTUMHA UCTTIOJTHUTCIISIMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOTrpamMM, PEATM3YIOUIUX  THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnroputMuueckuii SI3bIK):
3aMoJIHEHUE YHCIOBOTO MAacCHBa CIyYaHBIMH YHCIAMH, B COOTBETCTBUU C
dbopmyoit wiam myTEM BBOJIA YKCEN, HAXOXKICHUE CyMMBI JIEMEHTOB MacCHBa,
JTUHEHHBIN TOUCK 33/IaHHOTO 3HAYCHHs B MACCHUBE, MOACUYET IEMEHTOB MaCcCHBa,
YVAOBJICTBOPSIIOIINX  33IaHHOMY  yCIIOBUIO, HAaXOXJICHHE MHUHUMAJIHLHOTO

(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

3.3

OOpaboTka MOTOKAa JaHHBIX: BBIYMCICHHE KOJMYECTBA, CYMMBI, CpPEIHEro
apu(METHUECKOro, MUHUMAIBHOTO M MAaKCHUMaJbHOTO 3HA4YEHHUs 3JIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIOBHUIO

3.4

VYnpasnenue. Curnan. OOpartHasi cBs3b. llonyueHue cUrHaloB OT HUQPPOBBIX
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JAaTYUKOB (KacaHMs, pacCTOSIHMsI, CBETa, 3BykKa M JjApyroro). Ilpumepst
UCIIONIb30BAaHUsl MPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM 4YHCIe B poOoToTexHuke. llpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIPaBICHUE
OTOILUIEHWEM JIOMa, AaBTOHOMHAs CHUCTEMa yIPaBJIECHUS TPAHCHOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)

WndpopmanroHHbIe TEXHOJIOTUU

4.1

[TonsiTre 00 >MEKTPOHHBIX TaOMUIAX. THUIBI TaHHBIX B SYEHKaX IEKTPOHHOMN
tabmumpl. PenaktupoBanue u popmarupoBanue tadbmuil. BerpoeHnsie QyHKImm
JUISl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEJHEro apu(METHYEeCKOro.
CopTupoBKa MJaHHBIX B BBIACJICHHOM 1uana3oHe. l[loctpoenue nuarpamm
(rucrorpamma, Kpyropas [auarpamMma, TodYeyHas auarpaMma). Bwibop Tuma

AuarpaMMbl

4.2

4.3

4.4

[IpeobpazoBanue popmyn npu kormupoBanuu. OTHOCHUTEIBHAS, a0COMIOTHAS U

CMCIIaHHaA aapeCal s

VYcloBHBIE BBIUMCICHHS B DJEKTPOHHBIX Ta0nuiax. CyMMUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONIUX 3aJaHHOMY ycioBHUiO. OOpaboTka OOJBIINX HAOOPOB

JaHHBIX. YucieHHoe MOACIIMPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX

Ponp nH(pOpMAIMOHHBIX TEXHOJOTUH B Pa3BUTUM SKOHOMHUKM MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbIE C
uHpopMaTuKOil W  HMH(GOPMAIMOHHBIMH  TEXHOJOTHSIMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWIOKEHUH, TECTUPOBIIUK,
aApXUTEKTOp TMPOrPaMMHOI0 OOeCHeuYeHMs, CHEeLHaTUCT [0 aHAIU3y JaHHbBIX,

CHUCTEMHBIN aJIMUHUCTPATOP
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IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

1

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

3HaTh (IOHUMATD)

11

1.2

BrnageHne OCHOBHBIMHM  TOHSATHUSMHU: HHQpOpMAIHs, Iepeaaya,
XpaHEeHHe U 00paboTKa MH(OpPMALIUU, aJITOPUTM, MOCIb, [UPPOBOM
NPOAYKT W WX HCIOJB30BAHUE IS pEHICHUS YYCOHBIX W

MMPAaKTUYCCKUX 3aaq

Bnagenue mNOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKasl  OIliCpalu:d,

JIOTUYCCKOC BBIPA)KCHUC

VYMmern

2.1

2.2

YMeHue onepupoBaTh CIUHHUIIAMH H3MEpPeHUS HH()OPMAIMOHHOTO
00BEMa M CKOPOCTH TIEpeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMaX CUUCIICHHS C OCHOBaHUsIMHU 2, §,

16, BBINONHATH apU(PMETHUECKHUE OTIEpALIUU HAJl HUMHU

2.3

YMmenune KOOAUpPOBAaTb M ACKOAWPOBATH COO6HI€HI/I$I 10 3aJaHHBIM
IMpaBUJIaM; IIOHHMMAaHUC OCHOBHBIX MMPUHIHUIIOB KOOAUPOBAHUA

MH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayauo

2.4

2.5

YMeHne 3ammMchIBaTh JIOTHYECKHUE BBIpAXKXCHUA C HCIIOJB30BaAHUEM
JAU3BIOHKIWHY, KOHBIOHKIIUU W OTpUIAHHA, OIPCACIIATL UCTHHHOCTH
JJOTHYCCKHUX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAUYCHUSA MCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTH AOJIA
JJOTHYCCKHUX BLIpa)KeHHﬁ; 3alUCbIBaTh JIOTHYCCKHUEC BBIPAXKCHUA Ha
HN3Yy4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMenue COCTaBJISITh, BBIIIOJIHATE BPYUYHYHO W Ha KOMIIBKOTCPE
HECIIOKHBIC AJITOPUTMBI JJIA YHpaBJICHUA HUCITIOJITHUTCIIAMU

(Uepenamka, YepTé&xHUK W JApyrue); co3laBaTh U OTJIAXKUBATH
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NpOrpaMMbI Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIH AJTOPUTMHYECKUN  SI3BIK),
peaTM3yIOIIUe HECIOKHBIE AITOPUTMBI 00Pa0OTKU YHCIOBBIX JAaHHBIX
C HCIOJB30BAHUEM IIUKJIOB M BETBJICHHWH; yMEHHE pa3OMBaTh 3a1auu
Ha 10/13a/1a41, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKEHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHYECKHX, CHMBOJIbHBIX);
aHAJIM3UPOBATh MPEIOKEHHBIM  aNTOPUTM, OINPENENsITh, KaKue
pe3yiabTaThl BO3MOXXHBI TPH  33aJIAHHOM MHOXECTBE HCXOJHBIX

3HAYEeHUN

2.6

VYMeHue 3amucaTh Ha HM3y4aeMOM  S3BIKE IPOrPAMMHUPOBAHMS
aJITOPUTMBI IIPOBEPKU ACIMMOCTU OJHOIO LEJIOr0 4Yuciaa Ha Apyroe,
NPOBEPKH HATYypPAJIBHOTO YHCIIa HA TPOCTOTY, BBIACICHUS LU 13
HaTypaJbHOI'O 4YHCJIA, IIOMCK MaKCUMYMOB, MHUHHMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

2.8

2.9

BiageHne yMEHHEM OpPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKTYpe
¢aitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3aaBaTb, KOIHUPOBATb, IMNCPEMCIIATH, NCPECHMCHOBBLIBATD,

yAQJISATh U apXUBHUPOBATh (Paiiiibl M KaTajaoru

BJ'Ia,Z[eHI/Ie YMCHUSIMHU U HABBIKAMH UCITOJIB30BAHUS I/IH(I)OpMaI_[I/IOHHBIX
N KOMMYHUKAIIMOHHBIX TEXHOJIOT Uit IJi1 TIOUCKA, XpaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3JIM4HbIX BUJOB I/IH(I)OpMaI_II/II/I

YMmeHue BbIOUpaTh CIOCO0 MPEICTABICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmauibl, cXeMbl, Tpaduku, ITUarpamMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJICTB

00pabOTKN JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCTONB3Yys JJIEKTPOHHBIE TaONMMIbl s OOpabOTKM, aHaiau3a W
BU3YyaJM3al[Mi YHUCJIOBBIX JAaHHBIX, B TOM 4YHCII€ C BBIJCICHUEM
JyanasoHa TaOMUIBl M YNOpsAAOYMBAHHWEM (COPTHPOBKOH) €ro
AIIEMEHTOB; YMEHHME NMPUMEHSATH B 3JEKTPOHHBIX TaOIuLax (GopMyJibl
JUIs  pacy€ToB C  HUCIOJb30BAHUEM  BCTPOEHHBIX  (DYHKIIHIA,

a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIIAHHOW aJpecalliy; UCIIOIh30BaTh
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9JICKTPOHHBIC TaGJ'II/II_U)I AJId YUCJIICHHOI'0 MOJCIIMPOBAHUA B IPOCTHIX

3aga4ax U3 PasHbIX IMIPEAMECTHBIX obnacreit
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IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

[udposast rpaMOTHOCTH

11

1.2

@aiinpl W manku (kKatanoru). IIpuHIMIBI TOCTPOCHHS (AKMIOBBIX CHCTEM.
[TonHoe ums daiina (nmanku). Ilyte k ¢aiiny (manke). Pabora ¢ daiimamu u
KaTajoraMu CpeJICTBaMU OIEPALlMOHHOW CHUCTEMBI: CO3/aHHE, KOIHMPOBAHUE,
nepeMelleHne, nepeuMeHoBaHle U yaajneHue ¢aillioB U mamnok (KaTajaoros).
Tunber ¢aitnos. CaoiictBa daito. daitnoeiii MeHemxep. Ilouck aiinos

cpeacrBamMu OHepaHHOHHOﬁ CHCTCMBbI

O6benunenne komnbioTepoB B ceTh. Cetb MHTEepHET. BeO-cTpanuiia, Be6-caidr.
Crpyktypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBwie cuctemsbl. Ilonck
uHpOpMAIIMK TIO0 KIIOYEBBIM CJIOBaM W 10 W300pakeHHI0. Jl0CTOBEPHOCTH
nHpopmanuu, nomydeHHoi u3 Muatepuera. IP-anpeca y3nos. CeTeBoe XpaHeHUE

JaHHBIX

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTh OMHCAaHUS HENPEPHIBHBIX OOBEKTOB H
MIPOILIECCOB C MOMOILBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. Momnocts andasuta. JIBonunslii andasur. KomuuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOMHAIMI) (UKCUPOBAHHOW JJIMHBI B
nsouyHoM andasure. I[IpeoOpa3zoBanue mnoboro anpaButa K JIBOMYHOMY.
KonnyectBo  pa3nuyHbIX CJIOB  (PUKCHUPOBAHHOM JUIMHBI B  aiaBUTe
OonpeAeIEHHON MOITHOCTH.

KonupoBanue cuMBOJIOB OJHOrO andaBuTa C MOMOUIbIO KOJOBBIX CJOB B
apyroM andasuTe, KomoBas TabiuIa, JexoaupoBaHue. KoaupoBaHue TEKCTOB.
PaBnomepusbIit kon. HepaBHomepHslii kof. Koguposka ASCII. BocsmuOuTHbIE
koaupoBkH. [TorsTre o koguposkax UNICODE. JlekoaupoBaHue COOOIICHUM ¢
MCIOJIb30BAHUEM PAaBHOMEPHOI'O M HEpaBHOMEPHOro kozaa. MHbopMaroHHbII

00BEM TEeKkcTa

2.2

Nudopmanmonnbrii 00bEM HaHHBIX. BUT — MUHUMaIbHAS €MHUIIA KOJUYECTBA
uH(pOpMalUd — MBOMYHBIN paspsan. EauHuiel uzmepeHus WHGOPMAIMOHHOTO

o0béMa naHHbIX. but, Oaiit, kunoOaWT, Merabait, rurabaiit. CKOpOCTh
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nepcaayun JaHHbIX. EI[I/IHI/II_[BI CKOpPOCTH nepCaavun JaHHBIX

2.3

KomupoBanue mBera. IlsetoBeie wmomenmu. Mogens RGB. TI'myOuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOEe mpezcTaBieHue uzoOpaxenuil. I[lukcens. OneHka
MHGOpPMALIMOHHOTO  00BbEMa  rpaduyeckMx JaHHBIX s PAacTpPOBOrO

M300paxKeHUS

2.4

KO,I[I/IpOBaHI/Ie 3BYKa. PaSPH,I[HOCTb 1 dyactoTa 3anucu. KojgmdecTBo KaHAJIOB
3aIlluCH.
OHeHKa KOJIMYCCTBCHHLIX IIapaMCTPOB, CBA3AHHBIX C IIPCACTABICHHCM U

XpaHEHHEM 3BYKOBBIX (hailiioB

2.5

2.6

2.7

HGHO?;I/IHI/IOHHI)Ie 1 IIO3UIIMOHHBIC CUCTCMbI CUUCJICHUS. AJI(l)aBI/IT. OcHoBanue.
PaSBépHYTaH Q)opMa 3aIlIMCH 4HuCJia. HCpCBOI{ B ACCATUYHYIO CUCTEMY 4YHCCII,
3alIMCAHHBIX B APYTUX CUCTCMAX CUHUCIICHUA.

PumMmckas cucrema cuuciaeHus

JlBonuHasi cucrtema cuucieHus. IlepeBon nenbix ymcen B mpegenax ot 0 1o
1024 B nBoMYHYIO CHUCTEMY cuHclieHus. BoceMepuuHas cuctema CUHMCIEHUS.
IlepeBon umcen W3 BOCBMEPUYHOM CHUCTEMBI B JBOMUYHYK) U JIECATUYHYIO
cucremsl U o0paTHo. IllecTHannaTepuuHas cucrema cuucienus. IlepeBon uncen
13 HIECTHAIUATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPHUUHYIO U JIECATUYHYIO
cucteMbl U oOpatHO. Apudmernyeckue omnepanuud B JBOUYHOU cHUCTEME

CUHCIICHUA

Jlormueckne  BbICKa3bpiBaHMs. Jlormueckne  3Ha4Y€HUs  BBICKA3bIBAHMU.
DOneMeHTapHble M COCTAaBHbIE BBICKA3bIBaHUA. JlOrMYecKue oOmnepanuu: «u»
(KOHBIOHKIUS, JOIMYECKOE YMHOXEHME), «HIN» (IM3BIOHKLUS, JOTHYECKOe
CIIO)KEHHE), «HE» (Joruueckoe otpuuanue). Ilpuopurer gsoruueckux onepamui.
OmnpeneneHne HCTUHHOCTM COCTABHOTO  BBICKA3bIBAHUS, €CIIM  H3BECTHBI
3HAYEHUS HCTUHHOCTU BXOJAIIUMX B HEro DSJIEMEHTAPHBIX BBICKAa3bIBAHUM.
Jlornueckue BelpakeHus. [IpaBuia 3amucu  JIOTMUECKHUX — BBIPAXKECHHIA.

[Toctpoenne TabauIl UICTUHHOCTH JIOTUYECKUX BBIPAXKEHUI

2.8

2.9

Jlornueckue 3eMeHThl. 3HAKOMCTBO € JIOTUYECKMMH OCHOBAMH KOMIIBIOTEpA
HenpepsiBable u auckpeTHbie Mojenu. Wmuranuonnsie moaenu. Mrposbie
Mozaenu. OleHKa aJAeKBAaTHOCTH MOJCIH MOJCIHPYEMOMY OOBEKTY H IIEJISIM

MOZACIINPOBAHUSA
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2.10

211

2.12

Tabnuuneie mogenu. Tabnuia kak mpeacTaBIeHUEe OTHOMICHUS. ba3bl NaHHBIX.

OT160p B Tabuuile CTPOK, YIOBJIECTBOPSIOMIMX 3aJAaHHOMY YCIOBHIO

I'pad. Bepumna, pebpo, nmytb. OpHUEHTUPOBAHHBIE M HEOPUEHTHPOBAHHbBIC
rpader. JlnuHa (Bec) pebpa. BecoBas marpunia rpada. JlnmuHa myTH MEXIy
BepinHaMu rpacda. [louck ontumanbHoro nmytu B rpade. HayanbHas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BeplIMHAa (CTOK) B OPHEHTHPOBAaHHOM Tpade.
Boruncnenue konudecTBa myTei B HaIIPaBJICHHOM allUKJINYECKOM rpade

Hepeso. Kopens, BepiuHa (y3ei), 1uct, pedpo (1yra) aepesa. Boicota nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHus JAepeBbeB. I[lepebop BapuaHTOB ¢

MIOMOIIBIO JIepeBa

ANrOpuTMBI ¥ IPOrPaMMHUPOBAHKE

3.1

3.2

CsoiictBa anroputma. CriocoObl 3amucH alroputMa (CJIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOTPAMMa).

CocraBiieHrEe aJrOPpUTMOB U MPOrpaMM € MCIOJIb30BAaHUEM BETBIIECHUH, LIUKIOB
U BCIOMOTaTeJbHBIX aJTOPUTMOB Ul ympaBieHus ucnonHuteneMm (Pobor,
UYepenaika, YepTéxHUK U pyrue). BpinoaHeHne aaropuTMOB BPYYHYIO U Ha

KOMITbIOTEPE

SI3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkombHbIit
AnropurMmuyeckuil S3bIK).

Cucrema mpOrpaMMHUpPOBAHUS: PEJAKTOp TEKCTa MPOTrpamMM, TPAHCIATOP,
OTJIaT4HK.

[lepemennas: tum, ums, 3HaueHue. llenmble, BeIECTBEHHBIE W CHMBOJIbHBIC
NepEeMEHHEIE.

Oneparop mnpucBauBaHus. ApUPMETHYECKHE BBIPAKEHUS H TOPSAOK HX
BbIUuCIieHUs . Oneparuy ¢ IeJbIMU YUCIIaMU: IIeTIOYNCIICHHOE JISIEHUE, OCTaTOK
ot neneHus. Bersienus. CoctaBHbIE yCIOBHSA (3aUCh JJOTHUECKUX BBIPAKEHUN
Ha M3y4aeMOM sI3bIKE TIpOrpaMMupoBanms). Haxoxaenne MuHIMyMa

U MakCMMyMma W3 JIBYX, TpEX M UeThIpEX uyucel. PemnieHune KBaapaTHOTO
YpaBHEHHsI, UMEIOIIEr0 BEIIeCTBeHHbIE KOpHU. L{uki ¢ ycrmoBueM. Anroputm
EBknuaa A HaxoKaeHUsT HauOOIbIIIEero O0IIEeTo AeTUTENs IBYX HATypalbHBIX
gyrcen. Paz0ueHne 3amuicd HaATypajdbHOTO YHWCIIA B TO3WIIMOHHOW CHCTEME C
OCHOBaHUEM, MEHBIIUM WM paBHbIM 10, Ha oTaensHbie HUppeL. Luka c

IIEPEMEHHON. AJNTOpPUTMBI MPOBEPKU JEIMMOCTH OJHOTO ILEJIOr0 4uciaa Ha
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Jpyroe, NpoBEPKH HATypajIbHOIO YKCJIA HA IPOCTOTY

3.3

OO6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) IEpEMEHHEIE.
ITocumBonpHast oOpaboTka cTpok. Iloacu€r yacTOThl MOSBIEHHS CUMBOJA B

cTpoke. BectpoeHHbie hyHKIMU 715t 00pabOTKU CTPOK

3.4

3.5

Omnpenenenre BO3MOXHBIX pE3yJIbTaTOB pabOThl alropuTMa MpH JAaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OMPEIEICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,

MPUBOIALINX K JTAHHOMY pe3yibTary

Tabnuunsle BenmuumHbl (MaccuBbl). OnmHOMepHBIE MaccuBbl. CocTaBleHHE U
OTJagKa TMpOrpaMM, pEATM3YIOMIUX THIIOBBIE aJIrOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB, Ha OJHOM M3 SI3BIKOB IPOIPaMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IlIkonbHblii AJXrOpUTMHYCCKHE SI3BIK):
3all0JJHEHHE YHCJIOBOIO MacCHBa CIy4YallHBIMH YHWCIAMH, B COOTBETCTBUH C
dbopmysoi wiu myTéM BBOJA YMCEI, HAXOXKICHUE CyMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIH TOMCK 33JaHHOTO 3HAYEHHs B MAacCUBE, MOACYET DJIEMEHTOB
MaccHMBa,  YJOBJETBOPSIIOIIMX  3aJaHHOMY  YCJOBHIO,  HaXOXJICHHUE
MHHHAMAJIFHOTO (MaKCHMAJIbHOTO) 3JieMeHTa MaccuBa. COpPTHpPOBKAa MacCHBa.
OO0paboTka MOTOKAa MJAHHBIX: BBIYUCIEHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(PMETHUECKOT0, MHUHHMAIBHOTO W MaKCUMAaJbHOTO 3HAUCHHS DIIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOINIUX 3aIaHHOMY YCIIOBUIO

3.6

VYupasnenue. Curnan. O0partHasi cBsi3b. [lonydyeHue curHajloB OT IU(PPOBBIX
JaTYUKOB (HAampUMep, KacaHWs, pacCTOsIHMSA, CBeTa, 3ByKa). I[lpumepsr
WCIOJIb30BaHUS NpPUHLMIA OOpaTHOM CBSI3W B CHCTEMax YIpPaBIICHUS
TEXHUYECKMMU YCTPOWCTBAMM C TIIOMOUIbIO JAaTYMKOB, B TOM YHCIE B

pOOOTOTEXHUKE

NHupopmaninoHHbIE TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTHI M HMX CTPYKTYpHBIE 3JEMEHTHI (CTpaHMIla, abd3ail,
CTpOKa, CJIOBO, CHMBOJI).

TexkcToBBIE TponecCOp — HWHCTPYMEHT CO3JaHUS, pEJaKTUPOBaHUS U
¢dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTta. PegakTupoBaHue TekcTa.
CpoiictBa cumBosioB. Ulpudr. Tumsl mpudtoB (pyOieHsle, ¢ 3aceykamw,
MoHoupuHHble). [TomyxupHoe n KypcuBHOe HauepTanue. CBolicTBa ab3aleB:
IpaHMIIbl, a03allHBI OTCTYII, MHTEPBAJI, BRIpaBHUBaHUE. [lapamMeTpbl CTpaHUIIBI.

CruneBoe ¢opmatupoBanue. CTpyKTypupoBaHHe HHGOPMALUK C IOMOIIBIO
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CIHUCKOB ® Tabmui. MHOroypoBHeBbIe crHHUCKU. JloOaBneHwe Tabmuil B
TEKCTOBBIC JOKYMEHThI. BcTaBka W300pakeHHH B TEKCTOBBIC JOKYMEHTBHI.
OOrexanue u300pakeHUH TEKCTOM. BKIlOYeHHE B TEKCTOBBIM JOKYMEHT
auarpamMM, GopMyli, HyMepaluu CTPaHUIl, KOJOHTHUTYJIOB, CCBUIOK M JAPYTHX

9JICMCHTOB

4.2

PactpoBsie pucynku. Vcnons3oBanue rpaduuecKux MpUMUTHBOB.

Onepanuu penakTupoBaHus rpadpudyeckux oOBEKTOB, B TOM 4YHcie LU(POBBIX
¢dororpaduii: u3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpaxkeHue, pabora c
obnactaMu (BbIIEICHHE, KOMUPOBAHUE, 3aJIMBKA IIBETOM), KOPpPEKLIHs IBETa,
SAPKOCTH M KOHTpacTHOCTH. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMH CpEACTBAMH TEKCTOBOT'O MpOLIECCOpa WM JAPYTHUX

nporpamM (npusoxenuil). JlodaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

4.4

4.5

[ToaroroBka MynpTUMeAMMHBIX Tpe3eHTanui. Crnaia. JloOaBienue Ha ciaiin
TekcTa W m300pakeHuil. Pabora ¢ Heckonmpkumu cnaiigamu. [loGaBieHne Ha

Cﬂaﬁﬂ AyJANOBHU3YAJIbHBIX JAaHHBIX. AHI/IMaHI/IH. rI/IHCpCCLIJIKI/I

Tunsl gaHHBIX B sSYeWKaxX OJJIEKTPOHHOW Tabnuuel. PemaktupoBanue u
dbopmatupoBanue Tabmun. BcrpoeHHbIE (QyHKIMM 1T TIOMCKAa MaKCHMyMa,
MUHUMYyMa, CyMMBI U cpenHero apupmerndeckoro. CopTHpOBKa IaHHBIX B
BBIICTICHHOM Juana3oHe. [locTpoeHwe muarpamMm (THCTOTpamMma, KpyroBas
auarpamMma, TodeuHas nuarpamma). Beibop tuna auarpammel. [IpeobpazoBanue
dbopmyn npu komupoBaHu. OTHOCUTEIbHAs, aOCOJIOTHAS M CMEIIAaHHAS
azpecarus

VYcnoBHBIE BBIYUCIICHUS B ANEKTPOHHBIX Tabiumax. CyMMHpPOBAaHUE U MOACUET
3HAYE€HHM, OTBEUAIOIIUX 3aJaHHOMY ycioBuio. OOpaboTka OONbIIMX HAOOPOB

JaHHBIX. UHCIEHHOE MOZICIINPOBAHUC B IJICKTPOHHBIX Ta6J'II/II_IaX




